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Heat transfer and resistance characteristics and exergy analysis
of new-type plate heat exchanges with different corrugation ratios

GUO Chun-sheng, CHENG Lin, DU Wen-jing

(Institute of Thermal Science and Technology, Shandong University, Jinan 250061, China)

Abstract; Four kinds of corrugated plate heat exchangers (PHE) were simulated applying three-dimensional CFD soft-
ware——ANSYS-CFX. Three-flows plate heat exchanger whose computational domain is 1-1 process, includes import and
export segment and reflux section. The results from numerical simulations show that Nusselt number of the working fluid in
new-type PHE with @=60°,compared with the chevron-type one, is increased by 15% , the flow resistance is decreased by
10% , and the performance evaluation criteria is increased by 20% . The plate with corrugation ratio of 3 : 1 is better than

any other type.
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Fig.9 Variation of E with total pumping power

ETHNFR—EROBRASRARIT R
BAEREEERITM IR P EERERARNR
LAERARE F1, BLAR B] LAAE ST A R0 B 16 4 4 38 64 1R
F BT RBBNERY, METRO¥E -
EREIHASSRAL BT T AR R R, FE
RAABBETEB A HRERENRD, TEL IR
BAGRMERE, Z£4E 3 ME9 AR, KRR
B ESTEFF iR F AR R AT YERE, i
HEAHAR RS REE S, R HZTaE R
B, [FRTE AT LR BUTE SR AL IE S S PEREE I
Heh 2 A AR ER A AR 1 4T R BR A IR 2
5% (RZEMIT R RIFMATAE S 2 A e AR08 5
F 46, XA R RS RS RE TR AERE
BT BTA RS &, BT TR E4 AR
K BT BASR IR AL BT R LR R R AL B AR, R
T E A G ) AR AR R AR R SR M
BaEanER NI BT,

3 & i

(1) TErR & F R 4T, B8 b =i 20 38
ERBCREL TG ANFRAR 1 45 H, BB/
THREANTFERAZH,

(2) BEE BB R B 0 4 MR R B AER4Y
FEERER AR/ EE, LB RECY 3
1 MR RASE S ERERERRE, LEA

R R I T M % e D, BT RA R A

(4) ARG FF R A RN E—E
HRE RSN RA BOLRIE 7R SN
IR FRAANFRRABRAE,

B E0Hk:

[1] YILMAZ M, SARA ON, KARSL S. Performance evalua-
tion criteria for heat exchangers based on second law anal-
ysis [J]. Exergy Int J,2001,1(4) ;278-204.

[2] BEJAN A. Entropy generation thraugh heat and fluid flow
[M]. New York: Wiley, 1982.

[3] BEJAN A. Entropy generation minimization [ M]. New
York: CRC Press, 1995.

[4] BEJAN A. A study of entropy generation in fundamental
control system [J]. Trans ASME J Heat Transfer, 1979
(101) +718-725.

[5] VARGAS JVC, BEJAN A, SIEMS DL. Integrative ther-
modynamie optimization of the cross flow heat exchanger
for an aircraft environmental control system [J]. Trans
ASME ,2001(123) :760-769.

[6] TUGRUL R Ogulata, FUSUN Doba, TUNCAY Yilmaz.
Irreversibility analysis of cross flow heat exchangers [ J].
Entropy Converts Manage, 2000(41) ;1585-1599.

[7] DUMUS A, BENLI H, KURTBAS I, et al. Investigation
of heat transfer and pressure drop in plate heat exchangers
having different surface profiles [J]. Int | Heat Mass
Transfer, 2009(52) .1451-1457.

(8] MR, BUELHE(M]. AL HELTHKEHIE
#1,2001 ;488-490.

[9] WESSELING P. Principles of computational fluid dynam-
ics [ M]. Berlin: Springer,2001:9-21.

{10] MULEY A. Heat transfer and pressure drop in plate heat

exchangers [ D]. Cincinnati: University of Cincinnati,
1997.
[131] GUDJ)F, XUMT, CHENG L. The application of field
synergy number in shell-and-tube heat exchanger optimi-
zation design[ J]. Appl Energ, 2009(86) :2079-2087.
(%% LER)



